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WITH A POLYOLEFIN FOAM LAYER > , 


The invention is in the field of the packaging industry and relates to a method 
according to the generic part of the independent claim and to packaging 
materials produced according to the inventive method. The method serves for 
manufacturing packaging materials consisting of a polyolefin foam layer which 
is coated with a coating film on at least one side. 


Packaging materials with a foam layer of e.g. polypropylene, in the form of 
quasi endless, rolled webs are used for producing • thermoformed, self 
supporting packaging items as e.g. trays for food, which trays are, after Oiling 
e.g. closed with a transparent film. Such materials are applicable in the so 
called "Form-Fill-SeaT packaging method (FFS-method). For this method the 
packaging material is fed into an apparatus in which it is formed into a web of 
trays, which trays in the same apparatus are filled, sealed with a sealing film 


In these packaging materials the polypropylene foam layer is coated either on 
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layer in order to make it tight and to prevent liquid to enter into the inside of 
the foam material. Depending on the composition and thickness of the coating 
film, this film may also serve as a further means for increasing the stiffness, as 
protection of the foam surface and/or as gas and aroma barrier. Usually the 
coating film carries on its surface facing away from the foam layer a sealing 
layer which serves as a bonding layer between the packaging material and a 
transparent film used for closing the packaging item (tray). 


10 Packaging materials with a polypropylene foam layer for producing trays by 
mermoforming are described e.g. in the publication EP- A 1-0570222. The 
described materials are manufactured by thermobonding (lamination by 
application of heat and pressure) to a sheet of a polypropylene foam, a multi- 
layer film, which multilayer film includes a barrier layer rendering the 
15 packaging material gas- and/or aroma-tight. This multilayer film needs a 
bonding layer facing the foam sheet which bonding layer has to consist of a 
material capable of adhesion to the foam sheet in the thermobonding process, 
i.e. when exposed to heat and pressure. The heat which may be used for the 
bonding is limited by the polypropylene foam which is to be laminated 
without change to its structure by the heat applied. This means that the 
bonding layer of the coating film needs to be made of a polymer plasticating 
at a considerably lower temperature than polypropylene, e.g. an ethylene 
copolymer. 
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The low melting bonding layer renders the whole structure rather thermo- 


layer plasticating at a lower temperature than the foam material and still 
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on the material of the bonding layer render the coating film structure 
complicated as can be seen from the example given in the above, mentioned 
publicatioii. 

the co-xtnufMod ' Itefl 11 6 ? °" coZt^?^ ' S° r 
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It is the object of the invention to create a method for manufacturing 
packaging materials with a polyolefin foam layer applicable for forming self 
supporting packaging items such as trays for food packaging, which method 
allows to omit a bonding layer with a substantially lower thermostability than 
the foam layer has. Using the inventive method allows therefore a larger 
choice of polyolefins for the foam layer than do known such methods. The 
packaging material produced by the method is to contain less material 
different from the foam material than known such packaging materials do. 
The method is not to be connected with more expenditure than known 
methods for manufacturing packaging materials with a polyolefin foam layer 
usable for the same purposes. 


10 


The above objects are achieved by the method for producing packaging 
20 materials with a polyolefin foam layer as defined by the patent claims. 


■sne foa m iay r r ;g coextradod -w4ta-4ae-l ay e r or layers of the coating film. Tu 
ach ie v e good E nding b o two o n -dm- fmm iny»r ^ h .., r n o: ct t 0 t h o foQm 


" • - '--■.*::■•■-■ ••■ .Wi-y ^i e ijM mo :oun. q' . o r 

propyl e n e ) , 
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This nicauj L hat in Oi l. mcAi ruded packag i ng ant e rial on rh o curfac o of d m 
foamlayc i O l ei c is positioned n I n v n r m n d n from hnn^Hj, p o l ,, u luni | 
•as^he- p ol y nlo fin of th o f o am ] -,, „ r Th,v ,..., r m i y h r rl|)| ^ ^ 
of n ri n gle lay e r r nirin C f ilm or th o i -rmort hy r r nf n Hil aju l LUt iU lJ fe 
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Tf H rt ruGio^ lamination is mod , a foam sheet produced in a sepIrltTmTthod 
step by extrusion and expansion is coated by extrusion lamination with a 
10 single-layer or a multilayer coating film produced in a separate method step 
by coextrusion. This means that the polyolefin foam sheet and the coating Sim 
are guided together and a further bonding layer is extruded between them. 
This further bonding layer extruded in the extrusion lamination step consists 
of a polyolefin based on the main monomer if the foam layer. Immediately 
15 after the extrusion of the further bonding layer, there is sufficient pressure 
applied to the composition to achieve a satisfactory bond without impairing 
the foam layer. tF o r th n n xtrucion lam i mti n n mothod alsoj The coating film 
needs a bonding layer facing towards the foam layer (or rather toward the 
farther bonding layer) which consists of a polyolefin based on the monomer 
which is'jthe main monomer of the polyolefin of the foam layer (e.g. 
propylene) also. This bonding layer again may be the only layer of a single 
layer coating film or it may be the innermost layer of a multilayer coating 


film. 


The packaging material produced - wi th th o O KtruH o n hm i mu io n cup , always 
shows on the surface of the foam liver two lavers of basically the n.i, 
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If the foam layer is to be coated or 


both sides. 
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coating the foam layer in two extrusion lamination steps. It can also be do n e 

-by co e xtrusion of all th e lay e rs in on e g ingles coextrusion stop . It can further be 

done by producing a foam layer coated on one side by coextrusion and coat 

this layer on the other side by extrusion lamination with a coating film 

produced in a separate coextrusion or extrusion step. In all cases, on the 

axe. tu^o 

coated surface of the polyolefin foam layer there is at l e ast on » layerf of 
basically the same polyolefin as the polyolefin of the foanx layer. 


10 The inventive method and packaging materials produced with the inventive 
method are described in more detail in connection with the following Figures. 
Wherein: 

Figure 1 shows schematically an exemplified embodiment of the inventive 
15 method for producing by extrusion lamination a packaging 

material coated on one side with a multilayer coating film; 

Figure 2 shows sch e matically cm exemplified embodiment of the inventive 

■m e thod for producing by coextrusion a packaging material oqqco^ - 
20 -a a on e side with a multilayer ooating Sla y 

Figure^ shows schematically an exemplified embodiment of the inventive 
method for producing by coextrusion and extrusion lamination a 
packaging material coated on one side with a multilayer^on the 
25 other side with a single-layer coating film; 
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method to the production of polypropylene based packaging materials. The 
same method may be applied for producing polyethylene based materials or 
materials based on other polyolefins. 

Figure 1 shows schematically an exemplified embodiment of the inventive 
method with three method steps I, 2 and 3. Method step 1 is a coextmsion or 
extrusion step in which the multilayer (e.g. five-layer) or single layer coating 
film A is produced. Method step 2 is an expansion and extrusion step in which 
the polyolefin sheet B is produced. Method step 3 is an extrusion lamination 
step in which the final packaging material C is produced by extruding a poly- 
olefin bonding layer 30 between the foam sheet B and the coating film A and 
applying enough pressure to the product (e.g. by pressing rolls 31) to achieve 
a satisfactory bond. 


The foam sheet B produced in method step 2 consists of a foamed polyolefin. 
For forming selfsupporting packaging items such as trays, applicable in food 
packaging, foamed polypropylene, is used advantageously, as it is self- 

,0 supporting ^ fi^fedJS ^^-^ * ™ of poly- 
propylene with long chain branching (high melt strength polypropylene) and a 
propylene-ethylene-copolymer (e.g. heterophasic block propylene-ethylene- 
copolymer) expanded with the help of a solid or a gaseous blowing agent 
result in a packaging material which is thermoformable but, thanks to its 

25 reduced brittleness, is formabte into packaging items such as trays by folding 
^ v »rv ?ood results are achieved with a mixture with equal parts of the 


PolvT , r0Dvlene foam sheets for the application in packaging materials for 
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count of 100 to 300 cells per mm 3 . Density and cell count can be influenced 
by changing the extrusion pressure and other process conditions. 
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The polyolefla extruded in method step 3 is to be based on the same 
monomer as the main monomer of the foam layer. In case of the above 
described foam being made of a mixture of polypropylene and a poly- 
propylene copolymer it is preferably polypropylene. The extruded bonding 
layer advantageously has a thickness of 5 to 30 um. 


The coating film A produced in the method step 1 is to have at least one 
surface (e.g one surface layer 14) consisting of a polyolefin based on a 
monomer which is the same as the main monomer of the foam layer, 
15 preferably the same polyolefin as the one extruded in method step 3. This one 
surface of the coating film is to face the foam sheet in method step 3. 
Examples of different coating films are described in connection with Figures #>l 


The third method step may be repeated for coating the other surface of the 
foam layer also, whereby the coating Sims on the two sides of the foam layer 
may be similar or different from each other. 

It is possible to carry out the second and the third method step within the 
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theNayers of a multilayer coating film A or the one layer of a single layer 
coating^EHm are coextruded. For achieving a good bond the one surface of the 
coating fflniA^^ch is facing the foam layer consists of a polyolefin based on 
the monomer whicrNs the main monomer of the polyolefin of the foam layer. 
This surface of the coatirl&film is, as shown in Figure 2, a bonding layer 14 of 
a multilayer coating film and men may have a thickness down to 5 urn. It may 
also be one surface of a single la>srcoating film, which single layer at the 
same time is a bonding layer and a protecting layer and in this case preferably 
has a more important thickness. 


10 


15 


It is obvious that by adding more extrusion dies to the coextfb^ion apparatus 
for carrying out the method according to Figure 2, it is possibleNo^coat a 
foam layer on both sides in one single coextrusion step. 


Figured shows a further exemplified embodiment of the inventive method, 
containing a coextrusion step 4 for coating the one side of a foam layer B with 
a single-layer coating film A' and an extrusion lamination step 3 for coating 
20 the other side of the foam layer B with a multilayer coating film A. fl» 
m o thod a cc ordi n g ^g"™ 1 ir n ^nmbimrinu of the mcth u dj acco r ding to - 
■ riguiCA 1 and 2 and tharsfuii dun n u t m i d an) fuiiliii d isuiptiuu. In uH 
ihf cc T ig urn lim i ln r irrmi ir" -Wmnnt^H with rho. nn .i iL icfcrcneL nume r als 


25 


3. ST 

Figures >T to JS show in cross section exemplified coatings of foam layers pro- 
j, 1(r ,l,1f with the mv^Hv? method. All the shown coatings are Droduced with 


30 the extrusion lamination step. - Ml th o cho^u coating: may be pi odueed wth n 
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Figure /f shows a cross section through an exemplified packaging material 
produced by the inventive method. The packaging materia] consists of the 
three basic components: the coating film A, the foam layer B and the further 
5 bonding layer 30 extruded in method step 3 (Figure 1) between foam layer B 
and coating film A. 

The five-layer coating film shown in Figure J( consists of a barrier layer 1 1 
10 made e.g. of ethylene-vinyl-alcohol-copolymer, adhesive layers 12 and 13 on 
either side of the barrier layer 11, a bonding layer 14 facing the extruded 
further bonding layer 30 and a sealing layer 15 e.g. consisting of low density 
polyethylene or peelable polyethylene which is bondable to film material with 
which the packaging item, e.g. tray, is to be covered for closing. The sealing 
15 layer 15 may be replaced by a protection layer without sealing function, e.g. 
made of polypropylene like the bonding layer 14. Packaging material with 
such a protecting layer may be used for packaging items which do not require 
heat sealing for closing. 

20 

The adhesive layers 12 and 13 consist of an adhesive suitable for bonding 
ethylene-vinyl-alcohol-copolymer. For the illustrated case the first adhesive 
layer 12 bonding the barrier layer 11 to the bonding surface layer 14 (poly- 
propylene) consists of a propylene-copolymer, the second adhesive layer 13 
25 bonding the barrier layer 11 to the sealing layer 15 (polyethylene) consists of 
an ethylene-copolymer. 

3 ' • ~ 

30 shown in Figure are: sealing layer li: 10 - 50 jam, adhesive layers 12 and 13: 
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Figure JK shows a cross section through a further exemplified coating of a 

packaging material produced with the inventive method. The basic 

3 

components are as in Figure X\ polypropylene foam layer B, polypropylene 
5 extruded further bonding layer 30 and coating film A. The coating film 
contains three layers: polypropylene bonding layer 14, sealing layer 15 and, if 
necessary an adhesive layer 16 inbetween. 

c 

10 Figure Jf shows a cross section of a further exemplified coating of a packaging 
material produced with the inventive method. The coating film A of this 
material is an extruded single-layer film consisting of polypropylene, serving 1 
both as bonding layer 14 and as protecting layer. 

15 r~ 
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Figures X to JS all show only one coated surface of a foam layer. The other 
surface of the foam layer is either uncoated or coated, wherein all 
combinations of the three shown or of other similar coatings are thinkable. 


